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Summary:

In un effort to find out cxactly lLicw much product was pres.abt in the-
settling rond at S-x, both from an econoricel zs well as heulth hazurd Lointe
of viev, a procedurs was worked out (in cooperation .ith G. Johnson, Anuytical
Research Group; Bldg. 706~i) whereby a t,u..mt.itit.ive deter wination could le made
for the product content in the waste liquors. :

To insure apainst contamination interference in tidis experiment, all
eguipment and apparatus used uere checked out of the stockroom as absolutely
new and "umised™ equipment. o

A 5 liter sazple of rond water was tuken just in front of the inlet pipe to
the pond. A 6 fecobt role with a receiving vessel attached to one end of it
facilitated the {ransfer of the test solution from the ;ond into a 3 gallon
crock.

N

The rond ‘water was allowed bto ssttle in the 3 gal. crock for 24 hourss &
small amount of "sludge" settled to the bottom. For the gquantitative product
test, a 3 liter (measured with a liter graduste) portion of the clear sujerna-
tant liguia was zdded to a 4 liter wax lined beaker, A lanthanum fluoride
precipitation was then carried out, a modified standard LaF3 presipitation for
product analysis, and the volune of solution wus reduced from 3 liters to 50 ml
such that after vemovul of the excess la'3 another precipitation, using only
5 m-s., of Lat?, uas feasible. The solutlon, containing product carried by
7 5 mgs. of 1.;;:‘i was then mounted on a 224 mm, diameter platimm plate, dried,
any counted in a standard alpha chamber, :

The result of the count showed aipha disintegration due to product at the
rote of 250 ¢/w/3000 ml. or 0.083 d/m/cc. of wast.gBliquor in the settling ;ond.
The absorption lous cue to presence of 5 mg of ka'” was about 15%, such that
one could rely on at least an 80% accuracy of the above results.

(For details of the experrnent-d procedures invoived pleasc refer to subsequent
pages of this regort) ’

Conclusions: 1l.) A sutisfactory procedure for the guantitative deberamination of
product in .aste liyuors in the settling; -ond was established,
2.) On the basis of 1 test, aljha sctivity due to product in the

Tt deren pond «ater was found to be 0,083 d/m/cc.
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o . Pebails of ixperfhental Procedure:

All eyiiprent ased .as checked sut nes fra: the stockroom. Sw

Sam:linc:  (Assisted by A. Greemwood, H.P. Group.) .

Date: MNovemper 14, 1944
Time: 3:00 P.M,
Lauritsen No: H.P, 2.

Sample sas taken Just in front of inlet pipe to prond; solution transferred
from vond to 3 ral. crock by 1 liter vessel attuched to 6 ft. pole. & liters of
rond water were taken and pluced in a4 crock and covered with a porecelain top;
this .as shipped by H.P., truck to koom 34 in Bldg., 706-A.

lauritsen Scope Headinss at time of sampling:
. mr/hr

Location:
Top banaister on walk, facing inlet pipe, 73 - .
Bottom bananister on walk, facing inlet pipe, . 60 -
Scope "flush" apainst covered crock with solution, 0

Cover on crock open; scope 9" from solution at top, 2

The pond u.ater suu allowed to set for 24 hours so that the small amount of
sludpge rresent settled to the bottom of the crock. ’ ;

Analytical Procedure:

A 3 liter sample of the pond water (measured by a 1 liter graduate) was
taken and placed in 4 liter wax~lined pyrex beaker. The following outlined
steps were taken to isolate the product from all other interfering com;:onents
present in the waste ;gna water: :

1.3 Added 300 mg. Lat™* (.1 mg Lat* per ml. solution) .
2.) Added 225 ml. conc (27N) HF. (To mske solution 2N respuct to HF) =~
and st.ix)-red with automatic stirrer for } hour. (Use polystyreme stirrer, "NOT
GLAGSY, .

3.) Centrifugation:

The technicuc employed to separate the LaF3 precipitate carrying prouuct
from the remainder of the solution in the beaker vas as follows: 4 250 ml.
centrifure bottles were taken und test solution was poured into each bottle.
The bottles were centrifuzed for 20 minutes =t 1600 R.P.K. in the stdndard
clinical centrifure, supern:tant liquid poured off, and precipitate in bottom of
bottle salvared., again test solution from the 4 L. beaker «as added to the
ppt. in the centrifuce bottlos =nd centrifupzed; this process was repeated until
the entire 3 liters of test solution was separated into ppt. and.supernatatant.
The ppt. from 3 ¢f the centrifuge botiles .as throushly washed into the 4th,
bottle; the total ppt. in the bottle uas then washed into a clean 100 ml,
platinum evaporating dish; IN-hino3-HF -uas used as the wush solution (to prevent
solution of LaF3 in .ater) in transferrine ppt. from bottle to evaporating dish,

4.} Fuming:

5 ml. conc. sulfuric acid was added to the +»pt. and v.ashings in the
evaporating dish. The solution was evaporated down and fumed; heat source was
infra-red-ray lamp. This converteud the Lat+* to the sulfute; also drove off
the HF, : die e
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5.) Dissolving: -

After evanoratins to dryers and noting that no more furinr was taking place,
the dish vas cooled in air and .ater was azded o dissolve the lanthanum sulfate
(Solubility in ccld .ater is 3.0 g. La2 (50;)3 per 100 ml. of water). Difficulty
was encountered in this step; the uater did nol dissolve all of the ppt. Therefore
there w#as still some LaFa present, silica (reaction of HF with class of centrifuge
bottles), or both. On this basis an additional 3 ml. conc. H250; was added and the
ppt. was fumed again und dissolved after reaching the "dryness” step. Undissolved
ppt. was still present, therefore, HP was added to remove Lhe excess silica.
Fuminz «ith H250, Was again necessary; after reaching dryness the ;pts was found
to dissolve in oter alrost completaly. (make .ator AN with respect to nitric acid).

6.) Centrifuration:

The sclution was centrifuged again to insure against any interference due to
soligs present. : Y

7.) Oddation:

The supernatant from ateg 6 conba.inin§ product in saluﬁ:n, was oxidiged from
the 44 to the 46 staute using 0.05 K potassium dichromute, -solution should be
kept 2-5 N in MNO3. There was 40 ml. of solution at this point; therefore adding

25pdropa of 2N dichromate made the solution 0.05 K in dichromate. The sclution
uas heated on . witer both for 80 mimutes at &0¢Ce Solution changed from. coiorless
to orange-brown color at this point. R

2.) Precipitation:

After oxidation of product to the 46 state, Lat+ can ve precipitdted 5 the
fluoride without currying product. Accordingly, the test snlpt.ionmsg wide 2N-in
HF by adding /4 ml. HF. This precipitated the original 300mg of LaT'' added; the
product was in solution.. , R '

9.) Ceptrifusation,

-0, Separation-bacgnbation:

' The supernatant from step 9 was decanted into a clean centrifuge‘ t.nbe and
the ppt. was discarded after 2 washings with 3 ml. portions of 1N Hﬂﬂs.

11.) Reduction:

The supernatant containing product in solution was subjected to a reduction
step to reduce the product from the oxidizud 46 state to the reduced 44 state.
This was fone by adding 2% ml. of 2N hydrokylamine hydrochloride, making the
50 ml. of test solution 0.25 M with respect to NH2QH,HCl. To bring about
con;lete reduction, the solution should be allowed to set for at least 15
minutes after the original stirring. ' ‘ i

The color of the sclution at this point chunged from orango-Lrewm to
blue-green,

1ts COntelt '
person is prohibited by law.

i




- ~ a———

12.) Precijitation:

The product in the original 3000 ml. vciume hamo been ¢ rried over to only
a voiume of S0 ml. The product was czrried by a La*** precipitation and made
reisdy ior mounting and ccunting. _

A total of 5 rpg. LatH (.1mg. Lat* per ml. solution) was added to the test
solution and sade 2N with respect to HF by adding 4 ml. of 27 N HF, This uas
stirred xith a ;olystyrene stiring rod for 5 minutes.

13.) Centrifugstion: = - .

The laF3 prt. carrying product was s.par.ted from the supern.tant by cen—
trifuging for <U minutes at 2100 R.F.M, .

14.) Washing: |

The small LaFq ppt. carrying product ua. then washed twice Ath 5 ml. pore
tions of 1IN HNO;,-HE solutions and was rsady for mounting.

P

15. ) nomti!!g }

" siurry of t.hé ppt. and 1d HNOg was made  (about 2 lﬂ.. totul volume) by
vigorus stirring «ith a polystyrene rod. The slurry was pickea up by u syringe-
pipette and mounted on a clean 223 wn. diameter platinum plate. '

The sam le s dried under an infraered-ray lump znd flamea in the Llame
of a bunsen Lurner, ’

16.) Counting: _ | | . .

- The sam le mounted on the platinum ;-lite now contained only.product
carried by 5 ng. of La +H.  This sample wau counted in a stanusru alpha
ch-mber fer i minutes. The average of 2 four mianute counis was 134 cts, per
minute, This 134 cts/min. .:s subject to a 528 reometry fuctor chamber, Lcts/min.
background, .n1u 12% ubsorption loss factor. Converting to disintegritions per

minute, 134-4 cta./min, for 3 liters, or, 130 =0.083 d/m/ml of sater tested,
~52 3000x( .52

neclecting bporption loss due to presence of 5 mg. of La‘“"'_. ~ The absorption
loss cue to ianthanum is 12.9% per mg, Lat*? per cw? of surface; thersfore, for
5 mg. it is 64.5% spread over 5.5 ca.? or 64,5 = 11,88 absorption loss for this
particular experiment. ' 5.5

In any évem., the accur:cy of this experimental result of 0,083 d/m/cc. water
shonld net be off by rore than 208, as a libteral estimation.

"Notes op tost:

The entire cxperiment sas conducted in Room 34, Z.dg. 706=A sher: jractically.
no alpha gctivity .as present. There .as, however, ous experiment being con-
ducted in thre szme hood as this particular test ~us in the evaporating stage.

It is possible but not very likely that contamin:tion via air currents and dust
could have occurred, but certainly not in sufficient gquantity to seriously aifect
the results ovtainea per this test, ‘ e et
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It is recommended that more wor: of this n:ture be carried out, particularly
in checking how well results can be duplicated, product content of waste solution
entering rond, content in the pond, and in the liquors leaving the ' ond.

¢/
lloiFe —dn v limich,

Valter Singlevich
November 22, 1944
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